This paper aims to investigate carbon monoxide (CO) concentrations on roadways of Karachi, potential blood levels carboxy-hemoglobin (COHb) in Karachi. Geographical information system (GIS) was used for spatial analysis of diseases potentiality while an interpolation technique has been applied for surface generation with town boundaries and later evaluates risk areas.The higher concentration of carbon monoxide in the ambient is mainly due to automobile emissions. The City center and CBD areas are more perilous.
picture of blocks of flats, traffic jams, air pollution, noise nuisance, and growth of slums and avalanches of refuse (Scholz, 1983 , Helgesonet al, 2017 . As a result, some dangerous chemicals were deliberately introduced in the environment. These substances in such quantities and of such duration are liable to cause harm to human, plant or animal life, or damage human made materials and structures, or bring changes in the climate, or interfere with the comforts of life or property or effect other human activities. Recent evidence indicates that motorized vehicles are major source of air pollution in urban areas. It is estimated that road traffic contributes 60% of air pollution in urban areas. Traffic in metropolitan area is the leading cause of pollutants emission especially for CO and also for NOx, VOCs Carbon monoxide is a byproduct of fossil fuel combustion. In central part of cities where traffic jams occur, high concentration of this pollutant will show up and problems of this gas are more serious. Discharged CO from motorized vehicles and other sources to air will have in direct effects on climate change and in addition adverse health effects on exposed humans(AGU, 1995, Nair et al, 2017). Carbon monoxide is not highly soluble in water, so it penetrates in lungs and transfers into the blood stream, combines with hemoglobin to form Carboxy-hemoglobin (COHB), which impairs the oxygen carrying capacity of the blood. Carbon monoxide enters in the blood stream and reduces the delivery of oxygen to the body's organs and tissues. The threat to human health is most serious for those who suffer from cardiovascular diseases. Exposure to elevated carbon monoxide level is associated with impairment of visual perception, difficulties in respiration, work capacity, manual dexterity, learning ability and performance of complex tasks.
The effects of CO depend on concentration, exposure time, and health status of people, their age and activity (Kumar, 2017) . Long-term exposure to low concentration of CO can have similar effects to short-term exposure with high concentration. CO loading in blood reduces volume if blood distributed to body tissues. As a result, ability of healthy individuals is reduced for running, working, walking and other activities. The symptoms of exposure to CO start with headache, tiredness, dizziness, nausea, vomiting and drowsiness and in very acute situation; unconsciousness and death will follow. In WHO and American National Standards of ambient air, 8-hr mean concentration of CO gas should not be exceeded from 9 ppm (10, mg/m 
Geographical Information System (GIS) and health studies:
In several health studies GIS and associated spatial statistics have applied by researchers (Gatrell and Loytonen, 1998; Moore and Carpenter, 1999 and Jerrett et al., 2003) . GIS is a system that could be characterize as a spatial analysis method and system for the organization, storage, transformation, retrieval, analysis, and display of data (DeMers, 1997; Aronoff, 1989) .where space or spatial location is considered important e.g., the incidence of a specific health state or disease in relation to a pollution source (Arsalan,2003) . GIS now recognized itself as a basic tool within the area of public health and environmental studies that is use in demonstration and analysis of disease incidence data in map form in many studies (Lawson, 2001; Jerrett et al., 2003) .
The skill to design the hazard of disease cartographically provides community health officials' improved information on where to target programs of disease anticipation. This similar skill to plot risk can be built upon by relating hazards to variables such as social characteristics, pollution and respiratory health, that can then be used as environmental difference indication (Jerrett et al., 1997) .The mapping of disease forecasting in public health supports in pre-decisive potential problem areas that report to surveillance and participation plans. The majority of recent action focuses on creating maps that demonstrate bigger environmental risks (Khan et al, 1993 and 1996; Shareefet al, 2011; Khan et al, 2011; Holton, 2004) .
Material and method a) Base Mapping
The base map is the control document from which various other maps are developed. Initially base map of the study area by using ARCGIS 9.0 has done, in order to put the necessary information acquired during the study. Karachi development authority (KDA) is responsible authority in development of Karachi. in the study we used Karachi map of KDA as the basic source to develop the base map especially in terms of boundaries of UCs, and land use blocks and road development, city government Karachi is local authority for administration 18 towns are under his authority and 6 cantonment areas and some other authorities are also having some areas of Karachi.
Satellite imageries are the helpful source to describe the real position of a particular area mainly in terms of Land cover and Land use. In this study, we use a Landsat satellite image of Karachi, to develop the maps for study area in GIS set-up. In this study published town boundaries maps were used and geo-referenced, as a result the base map was developed.
b) CO monitoring
The sampling plan was done according to the 36 locations, which are shown at the Karachi map in heavy traffic areas (Figure1). Concentration of carbon monoxide is measured by Snift CO Analyzer (Model 50). The Analyzer is ideal for measuring the level of carbon monoxide in ambient air and it samples the surrounding air and shows the detected concentrations of carbon monoxide in ppm. During all the measurements, the meter was kept at about 1.2m above the ground level. At each site, level of CO in the ambient air was taken at an interval of 10 minutes and a set of ten readings were noted in a period of about 2 minutes and repeated after every 8 minutes. The data was generated at 36 locations from 08 AM to 06 PM, at each site. Thus 60 CO point's readings were taken at each of 36 locations, making a total of 2160.At each location, level of carbon monoxide was measured continuously from 8:00 to 18:00. 8 hr TWA averages values were calculated from those readings. lower thus reducing the CO emission, after 17:00h the traffic density again increases and subsequently raising the CO level. Thus it has been observed that an abrupt and comparatively higher increase in CO occurs after 17:00h with a little rise in traffic density (Khan et al, 1993) . Table 2 shows the town wise CO mean values varies from 5.4 ppm to 39.3 ppm and only five towns having within permissible limit whereas all remaining towns are higher than permissible limit that is 9 ppm. Overall in the study area the CO mean value is near about 20 ppm that is double of the permissible limit. Regarding estimated COHb values that ranges from 1.36 % to 6.79 % and overall value found is 3.64%. Five towns namely DHA, Saddar, Jamshed, Lyari and Liaquatabad towns are highly vulnerable areas where people are at great danger concerning respiratory and heart related diseases.
Conclusion:
GIS based this study explain that the concentration of carbon monoxide in the ambient air on the busy roads of CBD zone of Karachi is very high. High road density enables overall town average with high CO values.Resulting in average COHb level might also rise that may possibly cause high rate of respiratory and heart related diseases.
